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ABSTRACT: 



The present invention is intended for use with a motor vehicle having at least one 
fluid-pressurized height adjusting member having first and second separable 
components. Apparatus constructed in accordance with the invention includes an 
integrated vehicle ride height system control system. The control system includes 
an electronic output drive signal circuit and input signal interpretation circuit 
to electronically interface with at least one position sensor. The position sensor 
provides output signals related to extent of separation of said first and second 
separable components of the fluid pressurized height adjusting member. 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is a continuation in part of U.S. patent application 
Ser. No. 08/878,380, filed Jun. 18, 1997 entitled Linear Position Sensor System. 
The subject matter of this application is incorporated herein by reference. 
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DOCUMENT -IDENTIFIER: US 20010005803 Al 
TITLE: Vehicle suspension control system 

Application Filing Date : 
20001229 

Current US Classification, US Primary Class/Subclass : 
701/1 

Summary of Invention Paragraph ; 

[0007] Vehicle performance and handling improvements enabled by dynamic stability 
controls and electronic suspensions are becoming more practical when powered by 
higher voltages as for example new proposed 42 volt DC supplies. Peak and average 
power loads reported for a typical active suspension system are 12K Vatt and 360 
Watt, respectively. Technological advancements in sensing, computing, suspension 
mechanisms, fluid power, electrical pover^ and controls result in various active 
system control implementations responding to multiple static and dynamic vehicle 
.and suspension unit inputs. 

Summary of Invention Paragraph : 

[0016] The exemplary control system also includes an electronic output circuitry to 
drive output power control for at least one fluid flow valve which applies pressure 
to the at least one fluid-pressurized height adjusting member to actuate the height 
adjusting member to raise the vehicle. The exemplary control system also provides 
an electronic output coupled to at least one fluid flow valve which releases 
pressure from the fluid-pressurized height adjusting member to lower the vehicle. 
The control system also includes electronic output circuitry to control a fluid 
pressure pump to provide system fluid power . 

Detail Description Paragraph : 

[0026] The exemplary control system also includes an electronic output circuitry to 
drive output power control for at least one air flow valve which selectively 
applies pressure to the air bag spring 20 to raise the vehicle. The exemplary 
control system also provides an electronic output coupled to at least one air flow 
valve which releases pressure from the air bag spring 20 to lower the vehicle. The 
control system also includes electronic output circuitry to control an air pressure 
pump or compressor 34 to provide system air powe r . 

Detail Description Paragraph : 

[0030] The vehicle ignition is used to powe r up the controller 12 and in accordance 
with the exemplary embodiment is a 12 volt positive switch signal. Ground to the 
controller 12 is provided from the negative vehicle battery terminal. The pressure 
sensor 22 provides an signal input to the controller 12. The pressure sensor has a 
working range of 0-150 pounds per square inch and will provide the controller 12 
with an analog voltage signal from 0-5 volts that is proportional to pressure. The 
height position sensor 14 has an active range of 77 millimeters. The height 
position sensor 14 also provides an analog voltage signal in the range from 1-4 
volts. A kneel switch 36 provides an input to the controller 12 that informs the 
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controller that the user wants the vehicle to svitch between a trim mode and a 
kneel mode. A kneel position is defined as the vehicle position when air bladders 
of the spring 20 are vented to atmosphere to lower the vehicle body including the 
frame to a minimum position. The kneel switch also is used to enter a kill or off 
mode described below. 



1. For use with a motor vehicle having at least one fluid-pressurized height 
adjusting member having first and second separable components, an integrated 
vehicle ride height system controller apparatus comprising: a) electronic output 
drive signal circuitry and .input signal interpretation circuitry to electronically 
interface with at least one position sensor which provides output signals related 
to extent of separation of said first and second separable components of said at 
least one fluid pressurized height adjusting member; b) electronic input and/or 
output circuitry to interface with at least one fluid pressure sensor which 
provides output signals related to said at least one fluid-pressurized, height- 
adjusting member; c) electronic output circuitry to actuate one or more fluid flow 
valves which apply pressure to said at least one fluid-pressurized height adjusting 
member to actuate raising thereof and wherein said one or more fluid flow valves 
release pressure from said at least one fluid-pressurized height adjusting member 
to actuate lowering thereof; d) electronic output circuitry to drive output powe r 
control for said at least one fluid pressure pump to provide system fluid power; 
and e) electronic circuitry incorporating control instructions for vehicle height 
control output functions in response to vehicle input signals. 

20. The apparatus of claim 1 additionally comprising electronic circuitry to 
interface with a vehicle engine to modify en gine intake air /fuel^ ratio to modify 
the torq ue curve to adapt to change's^"n^l^9't*"sp^et'<57 "^d/or Iroad condi tiKff^^'^ 



45. For use with a motor vehicle having at least one fluid-pressurized height 
adjusting member having first and second separable components, a vehicle ride 
height control method comprising: a) monitoring an output from at least one 
position sensor which provides output signals related to extent of separation of 
said first and second separable components of at least one fluid pressurized height 
adjusting member; b) monitoring an output from at least one fluid pressure sensor 
which provides output signals related to said at least one fluid-pressurized 
height-adjusting member; c) actuating one or more fluid flow valves which apply 
pressure to said at least one fluid-pressurized height adjusting member to actuate 
raising and lowering of a portion of the motor vehicle with respect to a road 
surface; and d) controlling at least one fluid pressure pump to provide system 
fluid power for pressurizing the height adjusting member. 



CLAIMS: 
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ART-UNIT: 3747 

PRIMARY- EXAMINER: Solis; Erick 

ATTY-AGENT-FIRM: Armstrong, tfesterman & Hattoi, LLP 
ABSTRACT: 

A diesel engine (1) has: a flow adjuster (10) for throttling exhaust flow; an 
intake heater (71) for heating intake air; a thermal medium circulator (72) for 
circulating a thermal medium to warm the diesel engine (1) ; a cylinder cut-off 
device (73) for conducting cylinder cut-off; and a fuel injection timing advancing 
device (74) for advancing timing for supplying fuel to a cylinder, the respective 
devices being actuated at least from pre-high-idle step to a neighborhood of high- 
idle condition, so that fuel combustion stabilization of the. diesel engine (1) can 
be rapidly enhanced during a period where less fuel is supplied into the cylinder 
and fuel combustion time is short, thus greatly reducing discharge of white smoke 
and possibility of engine bunching. 

32 Claims, 18 Drawing figures 
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